GCACATGCAATTTCAC) and Switch3'.XhoI.pCS2094.REV and cloned into the unique BamHI and XhoI restriction sites in pCS2540 ( fig. S14A ). Booster expression modules (pC-Ste4-SXtc) were PCR amplified from the single-cassette booster diverter plasmids (table S11) with primers pTEF7.FWD and CYC1t.NotI.REV and cloned into the unique SacI and NotI restriction sites in constructs harboring the negative feedback modules (fig. S14B and table S13).
Additionally, single-cassette booster diverters (pC-Ste4-SXtc) were cloned into the pCS1128 backbone (TRP selection) via SacI and KpnI (table S14) for pairing with pCS2094-based backbones (URA selection).
The galactose-titration studies were performed in yeast strains that have the galactose transporter GAL2 knocked out. The pFUS1-yEGFP3-CYC1t cassette from pCS1124 was cloned into pCS1391, a loxP integrating vector (58) , via the unique SacI and KpnI restriction sites to construct pCS2292 (table S15). The pFUS1-yEGFP3-CYC1t expression cassette from pCS2292 was subsequently chromosomally integrated into yeast strain CSY364 (EY1119; W303a ∆sst1 ∆kss1::HIS3) (59) via homologous recombination to construct yeast strain CSY532 (W303a ∆sst1 ∆kss1::HIS3 gal2::FUS1p-yEGFP3-loxP-KanR-loxP) (table S16). Briefly, the pFUS1-yEGFP3-loxP-KanR-loxP cassette was PCR amplified from pCS2292 using forward and reverse primers harboring 60 nts of homology to the GAL2 locus (table S17). Yeast strain CSY364 was transformed with 12 g of gel purified PCR product and plated on G418 plates to select for the GAL2 knock-out, integrated pFUS1-GFP reporter strain CSY532. The characterization strain for the molecular network diverters (CSY840, W303a ∆sst1 ∆kss1::HIS3 trp1::FUS1p-yEGFP3-loxP-KanR-loxP) was constructed as described for CSY532, except primers specific to the TRP1 locus were used for integrating the reporter cassette (table S17).
Measuring promoter and RNA transducer activities
To characterize promoter activities, promoter-GFP fusions were constructed as described (table S4) and transformed into CSY364. Cells were inoculated into the appropriate dropout media, grown overnight at 30°C, and back diluted into fresh media. For pFB, GFP values were determined in the absence (pFB-) and presence (pFB+) of saturating α factor 3 h following stimulation. Following 6 h of growth post-back dilution, GFP fluorescence levels from the pXyEGFP3 reporter were evaluated via flow cytometry using a Cell Lab Quanta SC flow cytometer (Beckman Coulter, Fullerton, CA). GFP was exited from a 488 nm laser and emission was measured from 520/40 nm bandpass filter with a PMT setting of 5.0. Cells were gated for viability based on side scatter and EV. For each sample, the GFP values of 10,000 viable cells were measured. Cells were then gated for GFP levels above background. Flow cytometry data was analyzed using the FlowJo v.10 (Tree Star, Inc.) software package. Normalized GFP expression is reported as the geometric mean GFP value from cells harboring the specified construct normalized to that of the control (cells harboring the pC construct). RNA transducers were characterized as previously described (35) . Briefly, transducers regulating the pTEF1-yEGFP3 reporter were characterized for GFP fluorescence on a Quanta flow cytometer as described above. Transducer activity was determined as the geometric mean of the GFP fluorescence based for population gate above background using FlowJo v.10 (Tree Star, Inc.) software package, and normalized to the geometric mean of the GFP fluorescence of the ON positive control (sTRSV Ctrl).
Calculating relative regulator expression
For non-feedback constructs, relative regulator (Ste4/Msg5) expression was calculated from measured values of the relative promoter activities (Fig. 2C ) and the various RNA transducer activities (Fig. 2, D and E) . Briefly, for each promoter-transducer pairing the calculated expression amount was determined as the relative GFP expression (from the promoter) multiplied by the relative GFP expression (from the transducer at the appropriate signal molecule concentration). Relative regulator expression values were determined as the calculated expression amount for the indicated construct normalized to that of a construct with the pairing of the pC promoter and ON RNA transducer control. For the positive feedback constructs (pFB-Ste4-SX), predicted expression of Ste4 was calculated using the measured transducer activity and the pFB promoter activity in the absence of pheromone to simulate the initial (t=0) Ste4 expression from the system. For the negative feedback constructs (pFB-Msg5-SX), the value of the relative promoter activity was determined from relative GFP expression levels (or normalized pathway activity values) in reporter strains (pFUS1-GFP) harboring Msg5 constructs under feedback control (pFB) paired with the various transducers (SX).
Evaluating selection of mating resistance population
The selection of a mating resistant population over time from cell populations undergoing high levels of growth arrest was evaluated in cells expressing Ste4 from the galactose-inducible promoter (pGAL-STE4-ON) and blank plasmid control in yeast strain CSY532. Cells were inoculated into the appropriate dropout media, grown overnight at 30°C, and back diluted into fresh media to an OD 600 of <0. 
Determining resolution and variation in positive diverter networks.
Resolution was determined by setting a gate at the lowest ~5% of the triggered population. The percentage of cells in the population falling above this gate were determined for both triggered and untriggered cells (untriggered/triggered: 0/1 mM tetracycline). Resolution is reported as the ratio of the % of triggered cells that fell above this gate to the % of total cells (% triggered and % untriggered cells) that fell above this gate. The coefficient of variation (CV) was determined for viable cells above background fluorescence using the CV function in FlowJo v.10 (Tree Star, Inc.) software package. Values were normalized to the CV cells harboring the blank plasmid control stimulated with saturating pheromone (100 nM). Values represent mean of at least three biological replicates and error bars represent standard deviation.
Measuring mating efficiencies
Quantitative mating assays were performed as previously described (60) . Briefly, experimental yeast strains (MATa) harboring the indicated constructs to be tested for mating efficiency were grown to an OD 600 of 0.4-0.8 and back diluted into the appropriate media containing the indicated concentration of signal molecule (theophylline or tetracycline). Normalized pathway activity from attenuating constructs is reported as the geometric mean GFP value from cells harboring the specified construct in the presence of saturating pheromone at the indicated signal concentration normalized to that of the control (cells harboring a blank plasmid in the presence of saturating pheromone). Normalized pathway activity from attenuating constructs is reported as the geometric mean GFP value from cells harboring the specified construct in the presence of saturating pheromone at the pFUS1-Ste4-S2tc-ADH1t pTEF7-Msg5-OFF-ADH1t URA pCS2517 pFUS1-Ste4-S2tc-ADH1t pTEF7-Msg5-S2th-ADH1t URA pCS2518 pFUS1-Ste4-S2tc-ADH1t pTEF7-Msg5-S3th-ADH1t URA pCS2519 pFUS1-Ste4-S2tc-ADH1t pTEF7-Msg5-S4th-ADH1t URA pCS2520 pFUS1-Ste4-S2tc-ADH1t pTEF7-Msg5-ON-ADH1t URA pCS2521 pFUS1-Ste4-OFF-ADH1t pTEF1-mcherry-CYC1t URA pCS2522
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